LEERE

5 11 3]
2009 4F 11 H

Bo% X @ K OF OF IR
JOURNAL OF XI'AN JIAOTONG UNIVERSITY

N IR R B TR G BRI M 4% 1 i S 5

XM, By, A, MEik. RIEEE
(VY22 5 R AR DU SR A L R TR ST rpoLy s 710049, PE20)

FEE . RFAVH AR, R A RI23 A A PEIR TR AR AUAE ) AR 2 = ALK, 2 T
NERGR A AR 0K IR R G, AT T ARR AR BB AR B R F) TR F 0 B A T LT AR AL
ikt RGO AR M H R 25 BRI WA IR ARG B AR A AR AL IR S R A R 4 3 m i TR, HE AL
JE 7y o HE AL I8 R A ik 0 5 e T 3 e s R Kl T B A G il R B ik 0 3 e o A 7
W IRAL0 B AR R R 4k 60 5 o i o, 790 LT R SR AR 385490 0. 66 KW 40 0. 62
KWK #2610 253 A 2100, B AR F T ALTE B 4 1 38.5% ~ 56,5 A 30,70 ~
60. 0%.

SR AR A A AAUI AR 5 WA AR AL

HESES: TM61 XERER: A XEHS: 0253-987X(2009)11-0100-04

Experiment on Output Characteristics of Scroll Expander in Small Power
Generation System with Low-temperature Waste Heat

LIU Guangbin, ZHAO Yuanyang, LI Liansheng, BU Gaoxuan, SHU Pengcheng

(National Engineering Research Center of Fluid Machinery and Compressors, Xi'an Jiaotong University, Xi'an 710049, China)

Abstract: A small power generator test system with low-temperature waste heat was built using
R123 as working fluid and a scroll expander as a power recovery machine on the basis of the theo-
ry of organic Rankine cycle. The influence of the rotating speed of the scroll expander on the sys-
tem performance was analyzed at the same inlet temperature and mass flow rate of heat source,
and the two different mass flow rates of working fluid. The results show that the suction pres-
sure and the suction temperature of the scroll expander decreased but the discharge pressure and
the discharge temperature increased with the increase in the rotating speed. The power generated
and the total efficiency decreased while the volumetric efficiency of the scroll expander increased
with the increase in the rotating speed. Under the two test conditions, the maximum power gen-
erated was 0. 66 kW and 0. 62 kW, respectively; both the maximum total efficiencies were 2. 1% ;
the range of volumetric efficiency was 38.5%-56. 5% and 39. 7%-60. 0%, respectively.
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TH t,/C Gus/ kg * 57! Qe /g 57! n/r e min ! W,/ kW W,/ kW
1 84.6 0. 394 0.176 1 250~1 570 0.021 0.014
2 84.6 0. 394 0.162 1 206~1 848 0.021 0.014
k2 IO WEIRIR RS RR
n/remin ' ¢/ C po/MPa  t,/C pi/MPa  AH/kW  q,i/kg+s™! W./kW The e
1 250 59.1 0. 204 82. 8 0. 465 2.304 0.067 76 0. 658 0.021 0. 286
1382 99.5 0. 204 82.6 0.463 2. 244 0.074 56 0. 660 0.021 0. 294
1529 59.9 0. 206 82.5 0.459 2.198 0.081 79 0.627 0.020 0. 285
1708 60. 2 0. 207 82.0 0.454 2.131 0. 090 39 0. 551 0.018 0. 259
1910 60.7 0. 209 81.6 0. 447 2.037 0. 099 46 0. 396 0.012 0.195
A3 UL 2 IRALE HEA SRR
n/remin'  £/C  p,/MPa /C  p/MPa  AH/kW  q./kges"! W./ kW The e e
1 206 61.5 0. 207 82.8 0. 458 1. 880 0. 064 29 0.621 0.021 0. 330
1 330 61.5 0. 207 82.7 0. 457 1. 876 0.070 75 0.622 0.021 0. 331
1472 61.7 0. 209 82.6 0.453 1. 859 0.077 37 0.593 0.020 0.319
1624 62.0 0.212 82.1 0. 449 1. 812 0. 084 95 0.511 0.017 0. 282
1 848 62.3 0.213 81.8 0. 444 1. 767 0.095 48 0.379 0.012 0.215
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